Turns out the expression "some habits are hard break" is true in a very literal sense. And the reasons are biological.
Neuroscientist Kevin Ball, associate professor of psychology at Bloomsburg, is conducting research that may provide clues on how to help people kick a drug or overeating habit.
Ball was awarded a three-year grant of $263,271 from the National Institutes of Health (NIH) in August 2014. He is using an animal model to study the effects of chronic stress on relapse to cocaine seeking, as well as dieters' relapse to unhealthy eating habits.
"With cocaine, after addicts complete rehab, the majority go back to using the drug within a few months to a year," says Ball. "A similar thing happens with dieting. A majority of people relapse to their old eating habits within a year. "Addiction to drugs, like cocaine, heroin or amphetamines is so difficult to beat because they cause very big changes to brain structure and chemistry."
While drug addiction and maladaptive food seeking are not the same, "there is a lot of overlap in the brain systems that drive both behaviors," says Ball. "Food seeking doesn't entail the same profound change to the brain. There are a lot more factors involved. Partly it's evolutionary. It's in our DNA. When food was scarce, it was advantageous to seek out caloriedense foods. In advanced economies, food isn't scarce anymore."
The chemistry of addiction
When we do something pleasurable, such as eat food we like or have sex, or are exposed to stimuli that predict such things, our nerve cells release the neurotransmitter dopamine, which is picked up by dopamine receptors. After a short time, the dopamine is reabsorbed by the nerve cells to be used again.
Cocaine and drugs like it hijack our bodies' dopamine system by blocking the reabsorption of the chemical. The dopamine receptors are stimulated far longer than normal … creating an intense euphoria. The chemistry of the brain is altered and, with repeated exposure, those changes can become persistent, setting the stage for addiction.
It appears that many of the physical changes in the brain that underlie adaptive forms of learning and memory also occur after exposure to addictive drugs. Addiction, therefore, is sometimes conceptualized as a maladaptive form of learning. This type of learning can be very long lasting-addicts are vulnerable to relapse for months, years, or a lifetime after treatment.
The role of stress in triggering relapse
"We know that chronic stress contributes to many diseases … from heart disease to cancer. I'm studying the role of chronic stress in relapse," says Ball, "because chronic stress induces lasting changes in brain regions implicated in addiction and relapse." Acute stress can be adaptive, says Ball. It activates your body's fight or flight mechanism, like you would experience if you walked into your office to find a cobra sitting on your chair.
But chronic stress is not adaptive when your fight or flight mechanisms are continually activated.
"Today we are exposed to stresses that activate our fight or flight mechanisms constantly. Stress at home. Stress at work. Money worries. Information overload," he says.
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Everything we do has an effect on our brains. Repeatedly practicing a musical instrument … particularly if we enjoy it … will strengthen that neurological connections associated with that activity, reinforce that activity and make it more likely for us to repeat it. However, the changes to our brains are such that we are able to consciously control the behavior.
HARD HABITS TO BREAK
Kevin Ball and his team are researching whether dopamine antagonists can help people exposed to stress overcome the tendency to relapse into addiction.
Drugs change the chemistry and structure of the brain so profoundly and quickly that it's very difficult to overcome the addiction and very easy for our behavior to relapse to addiction, particularly in response to stress.
From Left: Student researchers Jake Beach and Olivia Best, faculty researcher Kevin Ball, and student researchers Amanda Faudale and Jon Luo.
2) Extinction Phase: The cocaine or food pellets will be withdrawn and a source of stress introduced. For rats, the stressor can entail being confined to a small open container in a bright space. Some of these rats will be administered a dopamine antagonist.
3) Reinstatement Phase: The rats will have the opportunity to respond for cocaine -or foodassociated cues. This is the measure of relapse in the model.
The question that Ball is seeking to answer is whether the dopamine antagonist, given during the chronic stress, helps to shield the rats from relapsing into the addictive behavior.
Stress and cocaine both activate the dopamine system, albeit via different mechanisms. And that activation of the dopamine system by stress can reactivate an addictive behavior.
A possible remedy
In his study, Ball will investigate whether a dopamine antagonist, a drug to block dopamine receptors in the body, will reduce the effects of chronic stress on later relapse vulnerability.
The study will be conducted in three stages. 1) Self-Administration Phase: Rats will be given the opportunity to self-administer cocaine or highly palatable food pellets.
HARD HABITS TO BREAK
A RESEARCH TRADITION
The behavioral studies that Kevin Ball is conducting are part of a continuing tradition at Bloomsburg.
A 2001 Bloomsburg graduate, Ball was mentored by Steven Cohen, who retired in 2009 after 36 years of service. Cohen, with more than 75 publications and 39 research grants, was the first Bloomsburg University professor to be awarded research grants from the National Science Foundation and the National Institutes of Health.
Ball's latest grant is his second from the National Institutes of Health. A 2011 grant focused on the the effects of MDMA (colloquially known as ecstacy) and neurological bases of addiction.
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A study conducted by senior pyschology major Paige Michener, working with faculty mentor Eric Stouffer, suggests that a high-fat diet can affect your ability to learn.
The researchers found that rats fed a highfat diet were less likely than rats on a low-fat diet to be able to learn a Conditioned Cue Preference (CCP) task. The task requires rats to form an association between environmental cues and the presence of a rewarding stimulus (water).
Michener and Stouffer theorize that the highfat diet impairs the hippocampus, a major component of the brains of humans and other vertebrates. The hippocampus plays important roles in the consolidation of information from short-term memory to long-term memory and spatial navigation.
One of the possible mechanisms that could have caused the damage to the rats' hippocampus is the increase in oxidative stress that was caused by the high-fat diet.
Results from previous research, Morrison et al. (2010) , on the effects of diet in rats found that those that had been fed the high-fat diet had an increase in oxidative stress damage, damage to neurons resulting from reactive oxygen species, or free radicals, produced during metabolism.
Michener presented the findings of the study, along with previous findings, at the Society for Neuroscience 2014 Conference in November in Washington, D.C.
In an earlier project with another student, Stouffer demonstrated that rats fed a high-fat diet showed impaired latent learning in a task that depended on the hippocampus, but there was no impairment on a latent learning task that was independent of the hippocampus. This suggested that the high-fat diet had selectively damaged the hippocampus while leaving other learning-related brain structures intact, Stouffer says.
The projects also suggest that consuming a high-fat diet can contribute to a decline in cognitive performance much earlier than would be expected with typical aging.
This research could enhance our understanding of the long-term risk factors associated with a high-fat diet on learning and memory abilities.
Steve Cohen, left, mentored Kevin
Ball during his undergraduate research at Bloomsburg.
Jazz Odyssey
Bloomsburg's Jazz Ensemble has been accepted to perform at the Montreux Jazz Festival in Switzerland. Twenty-five student musicians and ensemble director Steve Clickard will travel to the festival in July 2015. To earn the invitation to perform, Clickard submitted a 20-minute recording. The group, which will feature vocals as well as instrumentals, may also perform in Umbria, Italy, in July.
The photographs show the ensemble rehearsing this October.
Community Impact
An ongoing study of a neighborhood in Berwick has shown that community redevelopment efforts have markedly improved the way residents feel about their neighborhood.
Sociology major Farron Hakanson conducted the study in the Elm Street community of Berwick over the summer. Mentored by Heather Feldhaus, associate professor of sociology, social work and criminal justice, Hakanson was supported by the Undergraduate Research, Scholarship, and Creative Activity (URSCA) Awards summer program.
The research was done in partnership with the Columbia County Housing and Redevelopment Authority in order to gauge the cohesion within a community through interviews with residents.
In recent years, blighted properties in the area have been purchased and demolished or rehabilitated and the nearby Sponslers Park revamped so it was no longer an eyesore.
Researchers surveyed neighborhood residents and compared current data to previously compiled data to measure the level of change within the community. Hakanson coordinated student volunteers who went door to door to collect survey responses from adult members of the households.
Hakanson describes the neighborhood as going through a transitional period with an influx of younger residents in an area that was formerly home to mostly older residents, who had grown suspicious of outsiders.
Helping a resource for children
Psychology major Khadija Abdullahi, left, mentored by Heather S. Feldhaus, spent the summer helping the Bloomsburg Children's Museum analyze survey data and review literature on studies for similar organizations. Based on the literature review and her prior experience collecting data, Abdullahi recommended ways for the museum to improve survey methods and questions.
Key findings include:
In 2010, 38 percent of respondents reported that people in the neighborhood could be trusted. That percentage increased to 61 percent in 2014. In 2010, 53 percent of respondents said that neighbors are willing to make this a better place to live. In 2014 that improved to 70 percent. There are 2.5 million honeybee colonies in the United States. That sounds like enough to meet our agricultural needs until you consider that 60 years ago, there were 6 million colonies of these pollinators that are so critical to agriculture.
John Hranitz, professor of biological and allied health sciences, has been studying bees during the summer in Turkey and Greece for nearly 10 years. Since 2006, the research has been funded through three consecutive grants from the National Science Foundation's Research Experiences for Undergraduates program.
The project has entailed collaboration among more than 60 students and 12 faculty working at nine universities in the United States, Republic of Turkey, Greece, and Bulgaria. Each year builds on previous years, with questions refined by earlier research. The team brings together many areas of expertise with a desire to study bees through research with students. Hranitz calls Turkey "an ideal place to study bees." "Turkey and Eastern Europe are an epicenter of bee diversity -there are a lot of species in a small area. Turkey has four to six times the diversity of bee species than comparable land area in the U.S.," according to team taxonomist Victor Gonzalez.
To support research and disseminate evidence-based practices in the region, Uludağ University in Turkey created a center for beekeeping where Hranitz's group has conducted research since 2010. Initially, Hranitz and faculty and students from several U.S. universities focused on understanding invasive bees and plants and their habitat as pollination systems.
"However, in 2008, reports of bee colony collapses in Europe and the United States led us to focus on the integrative biology of bees," says Hranitz. "My skill sets are in the physiology and molecular biology of bees, which compliments the skills of my colleagues. We want to understand how beekeeping practices and the agricultural environment affect the health of bees." Scientific consensus is that a variety of factors contribute to bee colony collapse, including mites, fungus and pesticides. Each factor may individually weaken a colony and, in combination, cause its collapse.
A major focus for the researchers over the past several years has been the use of pesticides and its effect on bees.
"Do the pesticides weaken the bees and make them more susceptible to other stressors? The European Union has already banned some of the pesticides believed to cause problems," says Hranitz, "particularly neonicotinoids, which are applied to seeds, the soil, or directly to plants. As the plant grows, systemic pesticides are in plant fluids of the stem, the leaves and the flower and, through the nectar and pollen, can poison bees."
Pesticide producers have researched their poisons carefully to find doses and application strategies that minimize risks to pollinators, including bees, says Hranitz. Despite their research, evidence is mounting that use of neonicotinoids in the real world exposes bees to sublethal doses of pesticides. Users may not follow application instructions and climate change may affect pollinator presence relative to seed germination and plant blooms. Also neonicotinoids remain in plants for about 100 days.
"Researchers are now focused on the sublethal effects of pesticides as a contributor to colony collapse disorder (CCD)," Hranitz says. "A researcher at Harvard University recently replicated CCD by feeding bees with sublethal doses of neonicotinoid-tainted sugar syrup. Understanding the mechanisms by which sublethal doses of pesticides may affect CCD is essential to convincing policymakers to re-examine neonicotinoid use.
"We're finding that even very small doses of pesticides -about one fifth of the lethal dose that kills 50 percent of bees -impairs their foraging. We may be giving them a slow death. Now we've begun research on the effect of pesticides on larvae and later expression of adult behaviors."
Over several years, student teams have completed studies of sublethal doses of pesticides, each addressing specific questions as illustrated (right). 
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Historically, beekeeping was easy in the Americas because honey bees had few population controls. Introduced to the Americas by Europeans, honey bees left their enemies -parasites, pathogens and strongest competitors -behind. Their social structure and ecology allowed them to compete well with native bees for pollen and nectar. In this climate, small farmers and hobbyists found it easy to maintain hives and reap the benefits of honey and other hive products.
By the 1980s, introductions of numerous pathogens and parasites increased the level of effort and investment needed beyond what many small farmers and hobbyists were willing to undertake. Today, most honey bees are maintained by a small number of professional beekeepers.
In this industry, the migratory pollination services provided by bees are more valuable than the hive products, earning contracts worth as much as $10,000 per pollination event. However, recent developments with Colony Collapse Disorder (CCD) have made it difficult for professional beekeepers to maintain their colonies. Losses as high as 80 percent of colonies have been reported in some apiaries. To place the demand for bees in perspective, a February 2012 story on National Public Radio reported that 75 percent of all commercial hives in the U.S. are transported to California each February to pollinate almond orchards.
A historical perspective on beekeeping Work in translation
Sarah Halter, a 2012 graduate in English who returned to BU to earn her degree in Chinese, spent summer 2014 translating the modern-day popular Chinese novel Fulfilling My Green Sea and Blue Sky into English. The project, funded through the URSCA program, allowed Halter to translate approximately half of the novel into a rough draft. The novel, by Lán Xiăo Xī of Nanjing, focuses on the lives of young professionals in modern China. Halter, who has studied Chinese for three years, lived in China and taught English at Shandong University of Technology for three semesters.
Students Kyle Flick (left) and Leonid Kukuyev (right) worked on a project this summer with Hayden Wimmer, assistant professor of business education and information technology management, to develop a system that would enable health care organizations to analyze the data in medical records while preserving privacy. The project was funded through the 2014 Undergraduate Research, Scholarship, and Creative Activity (URSCA) Awards summer program.
Analysis of medical records could identify trends in disease and help advance the quality of health care. However, the Health Insurance Portability and Accountability Act (HIPAA) establishes strict regulations regarding the privacy of electronic patient data. Differing database architectures among health care providers add an additional level of complexity.
The team created and tested a multi-agent data integration system written in Java to address these issues. In this proposed system, each health care organization (HCO) has a locally running agent. The HCO agent queries data from its local database, applies normalization and anonymization frameworks, and sends the data to the broker agent. The broker agent is responsible for receiving data from the health care organization agents and storing it in a central database. The final product is a repository of unidentifiable patient records, which is available for research. 
LAB NOTES
NSF grant awarded to Tapsak's firm
The National Science Foundation (NSF) has awarded Zzyzx Polymers a Small Business Innovation Research (SBIR) grant in the amount of $737,000. This grant will support research and development efforts on the firm's novel plastic polymers manufacturing process. Mark Tapsak, associate professor of chemistry and biochemistry at BU, is one of the company's cofounders. The project will demonstrate the first commercial-scale processing of post-consumer plastic materials for high-value applications using an approach known as continuous mechanochemical compatibilization. In 2010, only 8 percent of the 230 million tons of plastic waste generated in the U.S. was recovered for recycling. The Zzyzx Polymers project will focus on using CMC to recycle materials without the need for extensive cleaning or sorting. For more information, go to www.zpolymers.com. Led by faculty Chris Whisner, Jennifer Whisner and Cynthia Venn, the group stayed at rustic campsites, grilled trout caught in mountain streams, worked on field notebooks until late in the evening and endured rain, snow, hail and 116-degree heat.
Graduate published in Health Physics
S U M M E R R E S E A R C H P R O J E C T S LAB NOTES
MATH MAESTROS
The group observed mining impacts, milehigh mountains, volcanoes, earthquake scars and complex water resources issues on the 1,800-mile journey.
Let Child's Play be Child's Play
For Michael Patte, professor of education and child life specialist, play is serious business. Patte explores the way that play in America has shifted from an unstructured, child-initiated activity to one that is structured and adult-directed in his article, The Importance of Play on Whole Child Development, soon to be published in Child Life Focus.
Patte has collaborated with Fraser Brown, professor of playwork at Leeds Metropolitan University, and together they published the book, Rethinking Children's Play, which applies the playwork perspective to a variety of settings.
"Children's lives have become progressively more structured both inside and outside of school," Patte says, "and I'm concerned about the implications it has for their development as a whole person."
As part of his seminar class Play and Fine Arts for the Developing Child, Patte created a pop-up playground in the Student Recreation Center this November stocked with cardboard boxes and other materials that children could fashion in any way they chose.
